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ABSTRACT 
 
Industrial drums are one of the types of packaging to protect goods for the 
consumers. When the drums already been use, the drum will become the hazardous 
waste for the environment. To prevent it happened, recycling play an important role 
for the Industrial drums. However, there is lacks of equipment and technology to 
reuse the old materials such as drums. This project presents a design of low cost an 
automatic drum deheader prototype by using less expensive materials. Designing and 
fabrication is the main process to develop this automatic drum deheader prototype. 
The end product from the research is the prototype of automatic drum deheader 
where the cutting method to cut the outside chimes is presented, so that the most 
metal drum covers can be removed without having to beat down the covers. This 
prototype had been developed for easily adjust the height and thickness of chime to 
accommodate with various drum and chime configurations. These prototypes also 
capable to complete one rotation around the drum in less than one minute like the 
other drum deheader available in market. The new design of automatic drum 
deheader prototype in this project basically is a simple design, lightweight and 
cheaper compare with others drum deheader. As a summary, the development of 
automatic drum deheader in this project is successfully done and research for the 
further improvement need to carry out to make this product more effective. 
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ABSTRAK 
 
Industri tong drum adalah salah satu jenis kaedah pembungkusan untuk perlindungan 
terbaik kepada pengguna. Tong drum yang telah digunakan akan dibuang dan boleh 
menjadi sisa yang berbahaya kepada alam sekitar. Oleh yang demikian, kitar semula 
memainkan peranan penting kepada industri tong drum dalam mencegah masalah ini. 
Walaubagaimanapun, teknologi dan alat untuk mengitar semula bahan terbuang 
seperti tong drum masih kekurangan. Projek ini membentangkan rekaan alat 
pemotong tong drum automatik dimana kos penghasilannya adalah rendah dengan 
menggunakan bahan-bahan terpakai dan murah. Rekaan dan penghasilan merupakan 
proses utama dalam membangunkan prototaip alat pemotong tong drum automatik 
ini. Hasil daripada penyelidikan projek ini adalah sejenis prototaip alat pemotong 
tong drum automatik dimana kaedah pemotongan yang digunakan adalah memotong 
dari luar ‘chime’ supaya penutup besi tong drum dapat digunakan semula tanpa perlu 
memukul penutup tersebut. Prototaip in dibangunkan bagi memudahkan ia dilaras 
mengikut ketinggian dan ketebalan ‘chime’ untuk tong drum yang berbeza dan 
‘chime’ yang pelbagai rupa bentuk. Prototaip ini juga mampu melengkapkan satu 
pusingan tong drum kurang dalam satu minit seperti alat-alat pemotong tong drum 
lain yang terdapat di pasaran. Rekaan terbaru alat pemotong tong drum di dalam 
projek ini adalah ringkas, ringan dan murah berbanding alat pemotong tong drum 
lain.  Kesimpulannya, pembangunan prototaip alat pemotong tong drum automatik 
ini telah berjaya dihasilkan dan penyelidikan berterusan di masa hadapan diperlukan 
untuk pembaikan supaya hasil produk ini lebih effektif. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
In this chapter introduction is made on some general information about the 
packaging Industry, the important of drum recycle, problem statement, research 
objectives and the scope of the project.  
  
1.1   BACKGROUND 
 
Nowadays, Industrial Packaging plays a valuable role in protecting goods. 
Packaging makes modern lifestyles possible. This industry continues to make 
packaging easier to use and more convenient for consumers, while providing better 
protection using less material and so generating less waste. As well as protecting and 
preserving goods, packaging carries vital information on ingredients, keeps 
hazardous products away from children, and ensures goods are safe. Companies that 
produce and use packaging make a positive contribution to society both directly and 
through membership of INCPEN (Industrial Council for Packaging and the 
Environment). 
 
Recycling also play important role in Industrial Packaging to prevent the old 
materials from becoming hazardous waste. Recycling is the reprocessing materials of 
old materials into new products, with the aims of preventing waste of potentially 
useful materials, reducing the consumption of fresh raw materials and reducing 
energy usage. It also lowering greenhouse gas emissions compared to virgin 
products. Recycling also helps sustain the environment for the future generation. 
Everyone knows that reducing waste is good for the environment because it 
conserves natural resources. What many people do not know is that solid waste 
reduction and recycling also have an impact on global climate change. 
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Drums are the one of the types of packaging. By the way, empty drums in 
good condition can be re-used as collection containers for hazardous wastes, usually 
for the same type of product they originally contained. Damaged or excess metal 
drums can be washed and recycled as ferrous scrap metal. Basically they are many 
benefit in drum recycle which is saves the cost of purchasing new drums by reuse the 
drums. It also prevents drums from becoming hazardous waste. The other things are 
it reduces hazardous waste transportation and disposal costs. Recycling drums also 
generate income. 
 
1.2   PROBLEM STATEMENTS 
 
This project is extensively to define the solution in order to solve the problem 
listed below; 
 
• There is lacks of equipment and technology to reuse the old materials for 
example steel drum. This is very important to prevent the old materials from 
becoming hazardous waste. 
• Many types of drum deheader available in market basically cut the inside 
chimes. This will make the lid (drum cover) cannot be use anymore. 
• The height and thickness of chimes is not standard in industry. 
• The inside chime cut cannot protects the drum contents from contamination 
because metal drums have a removable bung or plug in a threaded opening 
through the drum cover. Contents in the drum can be poured from the 
threaded opening. 
 
The new design of prototyping drum deheader will be develop based on the 
problems above for more productive and convenient to the user. 
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 1.3 OBJECTIVES 
  
Before begin this project, it is important to clearly state the purpose of this 
project. The objective to be achieved is;  
 
• Develop a new design of low cost drum deheader prototype by using less 
expensive materials 
• Design and prototyping more productive drum deheader which is suitable for 
industrial drum where it capable to adjust the height and thickness of chime 
and the method use to cut outside chime. 
• Study and analyze the drum deheader prototype performances. 
 
The objectives above clearly shown that the three important purpose why this 
project is being to do. To achieve these three objectives, more research and analysis 
must be done before develop a new prototype design. 
 
1.4   SCOPES OF PROJECT 
 
This research more focus on design and fabricate of new drum deheader 
prototype. The new design of prototype must be able to cut the outer rolled chime 
drum and the metal covers can be reused. Another important thing is the prototype is 
versatile and can be easily adjust to accommodate various drum and chime 
configurations.   
 
 
 
 
 
 
 
 
 
  
 
CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1  PACKAGING 
 
Packaging can be defined as materials used for the containment, protection, 
handling, delivery, and presentation of goods. Packaging can be divided into three 
broad categories: 
 
• Primary packaging is the wrapping or containers handled by the consumer. 
• Secondary packaging is the term used to describe larger cases or boxes that 
are used to group quantities of primary packaged goods for distribution and 
for display in shops. 
• Transit packaging refers to the wooden pallets, board and plastic wrapping 
and containers that are used to collate the groups into larger loads for 
transport, which facilitates loading and unloading of goods. [1] 
The most common types of material used for packaging are paper, board, plastic, 
glass, steel and aluminum. These types of material are very important to the 
industrial drums. 
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2.2 INDUSTRIAL DRUMS 
 
Industrial drums are large, industrial containers that serve as storage and 
shipping containers for a variety of hazardous and non-hazardous substances, 
including beverages, chemicals, petroleum and paint. Generally, these cylindrical 
industrial containers are used for the storage of liquids. Industrial storage drums are 
available in a variety of different materials, but the most common types are steel 
drums, plastic drums and fiber drums. These materials are particularly advantageous 
because they can be reconditioned for future use. The selection of a material depends 
upon the industrial application for which the drum will be used, as well as specific 
customer requirements. [2] 
 
Steel drums are most often used for situations in which flammable chemicals 
and other hazardous substances need to be handled. Plastic drums are used to 
transport powders and many other substances that can be handled by steel industrial 
drums. Plastic drums are becoming increasingly standard because of their ability to 
be recycled for future use. Plastic drums also are preferable because they do not rust 
when they are exposed to the elements. Fiber drums are made from dense paper or 
fiber board. They are usually only used for a short time. Compared to other industrial 
drums, such as plastic drums and steel drums, fiber drums are more easily recycled. 
Fiber drums are commonly used in the food industry to transport large volumes of 
frozen or refrigerated goods such as ice cream and cheese. [2] 
 
  Industrial drum manufacturers make their products in a variety of sizes. The 
standard industry size is 55 gallons drums, but steel drum, plastic drum, fiber drum 
sizes can range from five gallons to 110 gallons drums. For larger volumes of 
substances, intermediate bulk containers are used. In addition to stock sizes, 
industrial drum manufacturers create custom sizes to fulfill specific customer 
requests. Special linings and surface coatings are available for both the interior and 
exterior of the steel drums, plastic drums, and fiber drums. For steel drums, the 
interior and exterior are often painted to prevent erosion and rust. Plastic drums may 
have a thin plastic film bonded to the interior to prevent leakage and ensure freshness 
of food products. The larger units require special handling and transportation 
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equipment, such as trolleys, hoists and belts to prevent them from tipping and 
spilling their content. [2] 
 
  Common industries in which steel drums, plastic drums, and fiber drums are 
found include the oil and gas, food and beverage processing, agricultural, automotive 
and pharmaceutical industries. Because many industries store and ship chemicals, 
pesticides and other hazardous materials, industrial drum manufacturers must adhere 
to the strict production and shipment standards of organizations like the 
Occupational Safety and Health Administration (OSHA), the Environmental 
Protection Agency (EPA) and the Department of Transportation (DOT). [2] 
 
2.2.1 Types of Industrial drum 
 
 Basically, they are many types of industrial drums from various suppliers 
around the world as shown above: 
 
• 55 gallon drums are the standard-sized drums used for storage and shipping. 
• Agitator drums are used for the mixing and combining of substances, such 
as paint and concrete. They have an opening in the cover for the entrance of 
the blades of an agitator, which mixes the substance, and are made most often 
with metal alloys, such as steel or aluminum. 
• Closed head drums, also called "tight head drums," have a permanent lid 
with a small opening to allow for the pouring out of the material enclosed. 
• Fiber drums are shipping and storage containers made of heavy paperboard 
materials. 
• Open head drums often use removable heads, as opposed to closed head 
drums. 
• Plastic barrels are used to transport and store liquids. 
• Plastic drums are rust-proof alternatives to steel drums.  
• Reconditioned drums are plastic or steel vessels that have been 
reconditioned to ensure optimum repeat use. Most often, the lid of the drum 
is what is replaced or reconditioned. 
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• Salvage drums are specifically designed for the safe and economic transport 
and storage of damaged drums. In the unusual event that a steel drum leaks, 
possibly due to extreme mechanical loading or impact, temporary solutions, 
such as salvage drums, may be required. 
• Seamless drums have a smooth, creaseless interior that prevents the 
unintended trapping of the material being stored. Seamless drums are similar 
to process drums, which have a welded top curl to prevent entrapment, as 
well.  
• Steel Barrels are closed-top drums used to ship and store liquids. [2] 
 
 
 
Figure 2.1: Industrial Drums [3] 
 
2.3  PACKAGING RECYCLING 
 
Recycling is the reprocessing of old materials into new products, with the 
aims of preventing the waste of potentially useful materials, reducing the 
consumption of fresh raw materials and reducing energy usage, and thereby lowering 
greenhouse gas emissions compared to virgin production. Recycling is a key concept 
of modern waste management and is the third component of the "Reduce, Reuse, and 
Recycle" waste hierarchy. [4] 
 
The increased use of packaging provides a physical barrier between a product 
and the external environment thereby ensuring hygienic conditions and reducing the 
risk of product wastage due to contamination. This is particularly important in the 
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case of food and beverage products. In the life cycle of food products, the highest 
energy input takes place during the production process. Appropriate packaging 
ensures that this energy is not wasted. Some packaging is also needed for safe and 
efficient transportation. Packaging is also used to provide customers with product 
information and usage instructions, some of which are required by law. [4] 
 
Packaging has developed to a large extent in response to social and economic 
changes affecting consumers. Higher living standards in the western world have led 
to an increase in consumer goods and tastes for exotic foods, which cannot be grown 
locally and must be imported. A trend towards urbanization in the last century, which 
creates longer distances between food producers in rural areas and consumers in 
urban areas, has also led a greater demand for packaging. [4] 
 
 
 
Figure 2.2: Packaging recycling as a percentage of total material recycling [4] 
 
Generally, they are four steps in recycling packaging as shown above; 
 
• Reduce: Many people are concerned about the amount of packaging products are 
sold in and try to avoid goods that they consider are 'over-packaged'. An example 
of over-packaging is the use of standardized boxes. This can lead to void space in 
the package, which is both a wasteful use of resources and misleading for 
consumers. In Korea, over-packaging is being prevented through legislative 
standards for certain types of packaging. For example, processed foods can have 
no more than 15% of the volume of the package taken by void space, and no 
more than two layers enclosing the product. Avoid buying small containers 
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where possible. An example might be to purchase one large bottle of drink 
instead of individual small bottles or cans. 
 
• Reuse: The most direct way to recover packaging is by reusing it in its original 
form. However the environmental impacts of washing and transportation have to 
be taken into consideration. Reusable packaging has to be sturdier to withstand 
cleaning processes, increased transportation and handling. This leads to increased 
material and energy use during its manufacture. Recycling activities also have an 
environmental impact, mainly in terms of energy consumption, because 
recyclables need to be transported, cleaned and reprocessed before they can be 
turned into new products. In some circumstances, it can therefore be less 
environmentally beneficial to recycle packaging, for example very small light-
weight items such as cling-film. To identify packaging needs and optimize 
performance, a Life Cycle Analysis can be used to analyze the environmental 
impacts of each stage of a product's life cycle from raw material extraction to 
final disposal. 
 
• Recycle: Many packaging materials can be collected for recycling. Examples 
include paper and glass and plastic bottles. It is best to purchase items for which 
you know that an infrastructure exists for recycling. Juice cartons have proved to 
be difficult to recycle although a plant now exists in Scotland for reprocessing 
this material. 
 
• Environmentally friendly packaging: Many claims are made to promote a 
particular product. Where possible buy packaging that has been recycled - e.g. 
recycled cardboard boxes. Some packaging is promoted as being biodegradable. 
Although when composted this is a good way to lessen environmental impact, it 
is important that these materials do not end up being land filled as then the 
material cannot biodegrade and may in addition give off methane - a powerful 
greenhouse gas. [5] 
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2.3.1 Steel drum recycles 
 
The cylindrical steel drum has been used for the carriage of liquids for the 
whole of the twentieth century.   
 
Because it can be rolled, the cylindrical drum is the only form of large 
package than can be handled safely by one man without the need for mechanical 
handling equipment or prepared surfaces. It is largely for this reason that the steel 
drum remains the most popular form of shipping container in all corners of the 
world. [6] 
 
Manufactured on high speed dedicated production lines, the steel drum can 
be produced cheaply in very large quantities to the very highest standards of quality 
and design. It is uniquely strong and is therefore regarded as the safest form of 
container for the most hazardous materials. [6] 
 
 
Figure 2.3: Steel Drum [6] 
 
The steel drum is the perfect example of a container which benefits from a 
higher effective and well-established infrastructure for reconditioning and recycling.  
 
• Reconditioning 
 
Unlike any other industrial packaging material, reconditioned steel drums have the 
advantage of meeting the same legal and safety requirements as new steel drums. 
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It has a significant re-use expectation and is serviced by a worldwide, dedicated 
reconditioning industry through licensed agents. Drum makers provide for the 
collection of used containers and the supply of reconditioned packaging, making 
multi-trip usage simple and cost-effective. 
 
• Recycling 
 
When steel drums have reached the end of their current life they can be easily 
recycled. Scrap drums are segregated and processed for return to processors where 
they are recycled to make new steel. This extensive infrastructure, combined with 
steel's magnetic properties, ensure a high quality of scrap, making steel drums the 
ideal choice for recycling. [7] 
 
 
 
Figure 2.4: Hazardous waste of steel drum [7]  
 
Many inventors around the world produce the product that can allow opening 
the steel drum. Some of them invent that machine is for opening the metal cover and 
capable to reuse the metal cover again. One type of that product available in market 
is drum deheader. 
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2.4 DRUM DEHEADER CONCEPT 
 
 There are many concept of drum deheader available in market. Their concept 
basically depends on the function of that drum for examples for food, industrial and 
etc. 
 
 
Figure 2.5: Outside chime cut [8] 
 The figure above shown that the series cut on the outside of the rolled edge to 
minimizing the potential for contamination of the drum contents. Lid stay in place 
until lifted off and can be used as cover. This series is for use with food, 
pharmaceutical, or industrial drums where contamination risk must be minimized.  
 
Figure 2.6: Inside chime cut [8] 
 For the inside chime cut, it cut inside of the rolled edge and leaving a strong 
chime for future reuse of the drum. This concept or series is for use in industrial 
drums and ideal for deheading drums that will be reused. 
 
Figure 2.7: Outside shell cut [8] 
